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Production of Mineral Wool 

The invention relates to a method for the production of mineral wool during 
which, based on a viscous mineral melt containing silicon and metal oxides, 
fibers are produced that are further processed to obtain a woolen non-woven. 

Mineral wool counts among the most frequently employed materials in thermal 
protection, noise control and fire-proofing applications. This is due to the fact 
that, on the one hand, mineral wool has excellent insulating characteristics and, 
on the other, is non-combustible (its melting point is above 1000''C), water 
repellent, resistant to ageing and can be easily processed. 

The base material used for mineral wool is rock, such as for example basalt and 
dolomite as well as quartz sand and other mineral aggregates. During 
production, the base materials are molten at temperatures ranging between 
1300°C and 1600*'C. Subsequently, the viscous mineral melt is defibered which 
is brought about either by means of special defiberization rotors or rollers or with 
the help of a jet process. Added to the fibers are then bonding and, if applicable, 
impregnation agents following which the material is further processed to produce 
a wool non-woven. Such wool non-woven is compacted and finally subjected to 
a hardening treatment at temperatures ranging between 200''C and 250''C. The 
final products are commonly insulating boards used for thermal insulation, 
sound- and fire-proofing purposes. 

WO 96/14274 describes a method for the production of mineral wool which 
provides for a mineral base melt having a high of aluminum oxide (AI2O3) 



content. Mineral fibers made in accordance with the aforementioned method are 
advantageous in that they are durable and at the same time biologically 
degradable in the event the fibers are taken in by individuals via the anatomical 
airway. Due to their high aluminum oxide content the mineral fibers are highly 
resistant to alkalis which has positive effects on their durability characteristics 
when located in moist environments and improves their resistance to 
atmospheric influences. As a result of this high aluminum oxide content the 
workability of the fibers is enhanced as well because the viscosity of the base 
melt increases. 

As aluminum oxide source materials found free in nature are commonly 
employed. Such materials are, in particular, bauxite and corundum. These 
materials are won through the exploitation of natural deposits. Nowadays, a 
major part of these deposits have been largely depleted already. Due to the 
scarcity of these raw materials and as a result of the high transportation costs 
arising when exploiting remotely located deposits the use of naturally occurring 
minerals as aluminum oxide source has another drawback in that it is very 
expensive. 

In WO 85/01498 it has been proposed to make use of naturally occurring 
zeolites as silicon and aluminum oxide source for the production of glass and 
mineral fibers. A disadvantage in this context is however that the aluminum 
oxide content of naturally occurring zeolites is comparatively low so that for the 
production of the fibers additional aluminum oxide has to be added to attain the 
desired properties, in particular the high resistance to alkalis and good 
workability of the melt when producing fibers. Furthermore, the use of natural 
zeolites as a replacement for other aluminum oxide materials is no realistic 
option for economic reasons. 

Proceeding from the aforementioned considerations it is the object of the 
present invention to improve the above described method for the production of 
mineral wool with a view to reducing the cost of raw materials and at the same 
time sparing naturally occurring resources. 
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Based on a method of the nature described above this objective is reached in 
such a manner that a spent aluminum silicate catalyst material having a content 
of at least 35 % by weight of aluminum oxide is added to the mineral melt. 

As proposed by the present invention a mixture comprising naturally occurring 
5 rock types such as diabase, basalt, dolomite or quartz sand and a catalyst 
material containing more than 35 % of AI2O3 is initially prepared. This blend is 
then converted into a melt by treating it in a cupola furnace, for example. It is, 
furthermore, common practice to convert the individual components into a 
clinker material using for this purpose a bonding agent and water, and 

10 subsequently adding them to the melt in dried condition. As bonding agent 
customary cement types may be used, for instance fast setting portland cement 
but also ash resulting from the incineration of de-inking waste produced in the 
course of waste-paper recovery operations, all of these having a high mineral 
content. The clinker material usually contains between 8 and 20 % by weight of 

15 bonding agents, after drying. Making use of the mixture proposed by the 
invention a liquidus temperature of the melt can be reached without difficulty that 
advantageously is in the range of about 1400°C with said melt having a viscosity 
conducive to the production of fibers. If necessary, the viscosity of the melt can 
be lowered by adding alkaline earth metal oxides. 

20 Fibers obtained in this way show a high aluminum oxide content in the range of 
approx. 20 % by weight. This lends favorable properties to the fibers such as 
good durability and high resistance to moisture as well as alkalies; moreover, 
their biological degradability in a slightly acid pH environment is also good. 

A powder-like aluminum silicate catalyst material suitable within the scope of the 
25 invention and having a high AI2O3 content arises in the form of waste in large 
amounts in the chemical industry. This involves primarily spent cracking 
catalysts employed in the production of gasoline/petrol from crude oil. The 
aluminum silicate catalysts, subjected to a prior homogenizing treatment, if 
thought expedient, may be made available for the production of mineral wool at 
30 low cost so that they can replace naturally occurring aluminum oxide minerals to 
a major extent. Furthermore, other valuable raw materials, for example bauxite. 
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are thus spared and at the same time large amounts of waste substances are 
put to use in a sensible manner. 

Typical aluminum silicate catalysts employed in petrochemical applications for 
the cracking of hydrocarbons consist of silicon oxide and aluminum oxide of 
5 roughly equal proportion. At a rule, they contain at least 40 % by weight 
aluminum oxide and also a minimum of 40 % by weight of silicon oxide. The 
remaining constituents usually present in materials of this kind do not interfere 
with the production of mineral wool, on the contrary, they even influence the 
properties of the mineral melt favorably. 

10 It Is to be noticed here that it is of advantage if the aluminum silicate catalyst 
material added according to the invention contains up to 5 % by weight of 
magnesium oxide. Minor amounts of magnesium oxide reduce the melt's 
tendency towards crystal formation which is conducive to the production of 
fibers. 

15 Catalyst waste materials arising in the chemical industry typically contain up to 
1 % by weight of titanium oxide. Another advantage is that minor amounts of 
titanium oxide will further enhance the alkali resistance of the fibers produced. 

It is also advantageous if the aluminum silicate catalyst material added in 
accordance with the invention contains up to 5 % by weight of sodium and/or 
20 potassium oxide. The addition of alkali oxides in general leads to the melt 
temperature of the base mixture being reduced so that savings in energy costs 
are obtained. 

Benefits are also attained with an up to 5 % by weight content of rare earth 
oxides as usually found in aluminum silicate catalysts employed in 
25 petrochemical applications. It has been found that minor amounts of lanthanum 
oxide have a positive effect both on the melt properties and on the fibers 
produced from it. 
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The aluminum silicate catalyst material added to the mineral melt as proposed 
by the present invention is as a rule a synthetic zeolite powder. It is to be noted 
here that the customary employed cracking catalysts are in fact synthetic 
zeolites with a comparatively high AI2O3 content. The porous crystal structure of 
5 the zeolites contains lanthanoid elements as active centers. The use of zeolite 
powder offers aside from its high aluminum oxide content a number of additional 
advantages. On the one hand, there is a favorable chemical mixture of the 
constituents of the zeolites which enhances the homogeneity of the glass melt 
as well as the fiber production reproducibility. On the other hand, the zeolites 
10 contain appreciable amounts of adsorbed water. The materials are of highly 
hygroscopic nature and are usually present in hydrated form. Hydrated 
crystalline materials as a rule tend to melt at comparatively low temperatures. A 
reduction of the melting temperature is particularly desirable for the production 
of mineral wool with a view to saving energy costs. 

15 It will be quite expedient for the zeolite powder to be subjected to a calcination 
pretreating process before it is added to the mineral melt. Such a pre-treatment 
is especially recommendable if the zeolite powder is a waste product stemming 
from chemical industry applications to eliminate hydrocarbon remnants that may 
still be present in the material. 

20 Advantageously, the particle size of the zeolite powder used in accordance with 
the invention is below 100 pm. Such a finely grained powder material can be 
most easily blended with the remaining base substances and fused. 

Provided the zeolite powder is of zeolite type A, X, Y or ZSM a particularly high 
aluminum oxide content is ensured. Preferably, the above mentioned zeolites 
25 that have a silicon-to-aluminum ratio of between 1 and 5 are used for large-scale 
production in the chemical industry. 

An embodiment of the invention is indicated in the following table that shows the 
composition of an aluminum silicate catalyst material as it is customarily 
employed in the chemical industry as cracking catalyst: 
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% by weight 


AI203 


45.2 


Si02 


46.4 


Ti02 


1.7 


MgO 


0.01 


CaO 


0.01 


K2O 


0.03 


Ce02 


0.01 


La203 


1.60 


Nd203 


0.03 


PreO 11 


0.14 
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An especially suited bonding agent is CEM-Rock 488 produced by the company 
of Anneliese Baustoffe at Ennlgerloh. Germany, a portland standard cement 
acc. to DIN 1 164 with electrostatic precipitator ash as aggregate. 



